Photodynamic enhancement of doxorubicin cytotoxicity.
Argon ion laser irradiation at 514.1 nm and 488 nm dramatically increased doxorubicin cytotoxicity in an L929 cell clonogenic survival assay. The cytotoxicity was dependent on both the drug concentration and the total light energy delivered such that at 5 micrograms doxorubicin/ml and 800 J/cm2, cytotoxicity was enhanced by a factor of > 10(4) relative to that achieved with drug alone. Irradiation times in excess of 2 min and power densities in excess of 100 J/cm2 were required to produce the effect. Beyond this 2-min limit, cytotoxicity was not related to the duration of exposure if the total energy delivered was held constant. The ability of catalase and superoxide dismutase to abolish completely the increase in cytotoxicity produced by laser irradiation suggests that the cytotoxic mechanism may depend on the generation of active oxygen species by the photodynamically excited drug.